Bronchoscopic Forceps biopsy (Endobronchial Biopsy (EBB) and Trans Bronchial Lung Biopsy (TBLB)) are commonly performed for diagnosis in patients with endobronchial abnormalities or diffuse parenchymal involvement. As the operator gains experience his yield of various diagnostic bronchoscopic biopsies is expected to increase, however, no studies on the subject are available in literature.
What is known about this subject?
Unguided bronchoscopic biopsies are the most common test being performed by pulmonologist worldwide but no data is available on the effect of on job experience on the results of these biopsies.
What new information is offered in this study?
Ideally the bronchoscopic biopsy yield should increase with experience but this study shows that it does not. This may be explained on basis of a learning plateau post which the yield does not depend on operator but other factors only.
What are the implications for research, policy, or practice?
Further research will be needed to determine how many biopsies are required to achieve a learning plateau for diagnostic biopsy and same can be used to modify the training of same.
Background
Fibre Optic Bronchoscopy (FOB) is a non-invasive, commonly used tool in diagnosis of various respiratory diseases. Bronchoscopic Forceps biopsy (Endobronchial Biopsy (EBB) and Trans Bronchial Lung Biopsy (TBLB)) are commonly performed for diagnosis in patients with endobronchial abnormalities or diffuse parenchymal involvement. Various techniques like Fluoroscopic guidance, Endo Bronchial Ultra Sound (EBUS) and Electromagnetic Navigation bronchoscopy are now available which increase the diagnostic yield of Bronchoscopic Forceps Biopsy, 1 The pre procedure clinical and radiological findings (Chest Radiograph, Computerised Tomography (CT) Scan) were considered to reach a clinical diagnosis. The radiological findings were recorded as mass, nodule, collapse, consolidation, effusion etc. The entire endobronchial tree was examined and any endobronchial abnormalities were noted as enobronchial mass, mucosal abnormality, external compression etc. Patients who underwent either an endobronchial biopsy or TBLB were only included in the study. Four or more samples were taken for either biopsy as is the standard procedure at our centre. In the absence of bronchoscopically visible lesion, the bronchoscope was advanced toward the selected segmental branch (based on radiological abnormality) in order to obtain the specimens. All biopsies were performed without fluoroscopic guidance or use of endobronchial ultrasound/ electromagnetic navigation. A definite diagnosis was considered when the biopsy confirmed a malignancy or a non-neoplastic aetiology. If the biopsy was considered suspicious but not confirmatory it was considered only partially diagnostic. Any biopsy which was reported as non-representative, inadequate tissue and showed nonspecific changes which were not consistent with clinical suspicion was considered non diagnostic. In these patients other methods (CT guided biopsy, thoracoscopic biopsy or fluoroscopy guided biopsy) were undertaken. 
Results
Total 71 bronchoscopic biopsies were performed during Oct 2014 to Oct 2016. 36 patients were included in group A and 35 patients were included in group B based on methods as described earlier. 20 patients were female and 51 were male. The age of patient included in the study ranged from 21-85 years. There were no significant differences between the proportion of individuals in various age groups (p=0.177), and gender distribution (p=0.605) between group A and B. There were no significant differences between the radiological findings and the clinical diagnosis between the two groups as indicated in Table 1 .
Radiological lesion included as others in Table 1 Clinical diagnosis included as ILD in Table 1 included Sarcoidosis (3 (8.3 per cent in group A, 4 (11.4 per cent) in group B), probable idiopathic pulmonary fibrosis (2 (5.5 per cent) in group A), organizing pneumonia (2 (5.5 per cent) in group A), idiopathic chronic eosinophillic pneumonia (1 (2.7 per cent) in group A) and Desquamating Interstitial Pneumonia (1(2.8 per cent) in group B). Bronchoscopy findings in the two groups were as described in Table 2 .
The bronchoscopy findings included as others in Table 2 consisted of fibrotic tracheal band (1 (2.7 per cent) in group A) and vocal cord palsy (1 (2.7 per cent) in group A, 2(5.7 per cent) in group B).
A total of 24 TBLB and 47 EBB were performed. 23 EBB and 13 TBLB were performed in group A while 24 EBB and 11 TBLB were performed in group B. Table 3 .
The subgroup analysis of the Endobronchial biopsy performed in the study is given in Table 4 . Out of a total of 47 EBB performed during the study 20(42.5 per cent) were diagnostic while 2 (6.3 per cent) were suspicious but not diagnostic. 10 EBB in each group were diagnostic.
The analysis of TBLB revealed that 11 (45.8 per cent) out of 24 biopsy were diagnostic. 11 patients were suspected to have interstitial lung disease of which 5 (45.5 per cent) had diagnostic biopsies. 5 TBLB in group A and 6 TBLB in group B were diagnostic.
In subgroup analysis of the EBB done during study diagnostic positivity in patients having endobronchial mass was 75 per cent (9 diagnostic biopsy out of 12 endobronchial mass lesion). In patients having unhealthy mucosa (n=18) 10 patients (55 per cent) had a diagnostic biopsy. In patients having external compression only (n=10) none of the biopsies were diagnostic.
The biopsy was diagnostic in 31 patient (43.6 per cent) and non-diagnostic in 33 patients (46.4 per cent). In 7 patients although biopsy was reported as being suspicious of diagnosis but it was not confirmatory. patients with lung malignancy having endobronchial lesion. However when they considered all 95 cases with endobronchial lesion (including benign lesion) the diagnostic yield fell to 90.5 per cent. It is difficult to postulate the cause of such wide difference in the reported diagnostic yield of same procedure. Diagnostic yield of TBLB in literature has been variedly reported from 17-77 per cent in patients with peripheral lung cancer. 7 The diagnostic yield of bronchoscopic biopsies in our study was 43.6 per cent. No significant difference was seen between the yields of bronchoscopic biopsies in two groups which indicate that there is no significant impact of on job experience on diagnostic yield of biopsies. Learning curve analysis for various surgical procedures has been assessed. Terzi et al. assessed the learning curve for Total Laproscopic Hysterectomy and determined that a plateau is reached after first 75 cases. 8 Sharma et al. studied the learning curve of robotic sacral colpoplexy and determined the same to be between 25 to 36 cases. 9 Both these studies used improvement in operator time to assess the learning curve. Latif et al. studied the time and number of attempts required to train novices in fibre optic bronchoscopy. They determined that proficiency levels were reached after 11±5 attempts and also decay in skills started within 2 months post training. 10 Any procedure has a learning curve with initial poor results which improve with experience. Boonsarngsuk et al. studied self-learning experience in trans bronchial needle aspiration (TBNA). During the first 6-month, the authors' diagnostic yield and adequacy of specimens was low. With experience and modification of technique, the frequency of inadequate specimens significant decreased from 36.4 per cent to 0 per cent (p=0.03). 11 Various models have been suggested to ensure adequate competency post training. 3 Procedural volume with 100 flexible bronchoscopies and 50 EBUS procedure to achieve competence has been suggested, 12 but adequacy of these arbitrarily defined numbers has been questioned. 13, 14 In a study done by Wahidi et al. the authors showed that there was considerable differences in skill acquisition at 50 th bronchoscopy. 15 They also showed a relative flattening of learning curve after 20 procedures. 15 No improvement in diagnostic yield of biopsies in our study, may be attributable to a learning plateau being reached during training, due to adequate exposure during training However there might be a beneficial effect of on job experience as it may not allow the decay in bronchoscopic skills learned and hence help in maintaining consistent results. Limitations of our study include that it was a single centre, single operator study. A similar multicentre study with multiple operators will help in determining the effects of on job experience more effectively (Table 5 and Figure 1 ).
Conclusion
There was no significant impact of on job experience on diagnostic yield of biopsies. This may be due to adequate exposure during training leading to a diagnostic plateau being reached. 
